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Remarks 

The Office Action dated 1 8 June 2002 has been received and reviewed. Claims 27 7 32, 
and 36 were amended. The pending claims are claims 27-44. Reconsideration and withdrawal 
of the rejections are respectfully requested. 

Claim Amendments 

Claims 27 and 32 were amended to recite a chemical vapor codeposited diffusion barrier 
layer. Support for this amendment may be found in the Specification of the present invention, 
e.g., at page 9, line 23 through page 1 1 , line 24. 

Claim 36 was amended to correct a typographical error. 

The 35 LLS.C. § 102 Rejections 

The Examiner rejected claims 27-35 under 35 U.S-C- § 1 02(b) as being anticipated by 
Matsubara et al. (U.S. Patent No. 5,122,923). 

Applicants traverse this rejection and submit that claims 27-35 are not anticipated by 
Matsubara et al. because such document does not teach each and every clement of claims 27-35. 
for a claim to be anticipated under 35 ILS.C. § 102(b), each and every element of the claim must 
be found in a single prior art reference. See M.P.E.P. § 213 1. 

Amended independent claims 27 and 32 recite a chemical vapor codeposited diffusion 
barrier layer. Tn contrast to claims 27 and 32, Matsubara et al. recites a thin-film capacitor with a 
silicon substrate, an insulating silicon oxide layer, a lower electrode, a dielectric layer of BaTi0 3 
and an upper electrode of aluminum layer stacked in sequence from bottom to top (Col. 3, lines 
42-47). The lower electrode layer is formed by a DC magnetron sputtering technique using a 
target of sintered Ru or RuSi 2 (Col, 3, lines 53-56). 

Matsubara ct al." fails to teach a semiconductor device structure that includes a chemical 
vapor codeposited diffusion barrier layer of RuSi x over at least a portion of a surface. In other 
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words, Matsubara ct al. describes a sputtered RuSi 2 electrode layer and not a chemical vapor 
codeposited diffusion barrier layer. 

A chemical vapor deposited diffusion barrier layer according to the present invention is 
different than a sputtered layer such as described by Matsubara et al- For example, a sputter 
coaled layer, particularly with respect to high aspect ratio structures, provides di liferent coverage 
thereon when compared to a chemical vapor deposited layer For example, a sputtered layer at 
the edge of a contact hole tends lo be particularly thick, reducing the opening of Ihe holes 
disproportionately or, for example, sputtered material may not reach the bottom of the contact 
holes. 

In contrast, a chemical vapor deposited film provides a highly conformal layer within 
deep contacts and olher openings such as for lower electrodes of storage cell capacitors. See 
Specification, page 9, lines 15-17. These highly conformal layers relative to high aspect ratio 
structures are generally not possible with sputter coating. Thus, the structures recited in claims 
27-35, including chemical vapor codeposited layers, are physically, structurally, and patentably 
distinct from those recited in Matsubara et al. 

The Examiner alleges that the term "chemical vapor deposited" recites "a method of 
forming and does not deviate from the structure of a diffusion barrier made of RuSi x ." As a 
result, the Examiner gives no patentable weight to such term. Applicants traverse this allegation. 

Applicants submit that the term "chemical vapor deposited" (which has been amended lo 
recite "chemical vapor codeposited") is not a "product by process" limitation because the term 
describes the structure of the barrier layer. See Hazanl v. US Infl Trade Comm., 44 U-S.P.Q_2d 
1358, 1363 (Fed. Cu\ 2000) (holding that the limitation "chemically engraved" is not a producl- 
by-process limitation). As stated above, a chemical vapor codeposited layer is different than a 
sputtered layer such as described by Matsubara et al. For example, a chemical vapor 
codeposited layer may be more conformal than a sputtered layer, especially when considering 
deep contacts and other openings. Further, a CVD codeposited layer may exhibit a more 
uniform distribution of ruthenium and sillcide throughout the layer than a layer formed by 
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sputtering or silicidation. Therefore, those skilled in Lhe art would appreciate the structural 
differences between a chemical vapor codeposited layer and a sputtered layer. The words of a 
claim must be read as ihey would be interpreted by those of ordinary skill in the art. See In re 
Sneed 21 8 U.S.P.Q. 385 (Fed. Cir. 1983). Because those skilled in the art would appreciate that 
a chemical vapor deposited diffusion barrier layer is structurally different than a sputtered layer, 
the term T, chemical vapor codeposited" is to be given patentable weight in the pending claims. 

Claims 28-31 and 33-35, which depend, either directly or ultimately, from either claim 
27 or 32, are not anticipated by Matsubara et al. for the same reasons as presented above for 
claims 27 and 32. In addition, claims 28-31 and 33-35 each provide additional elements that 
further support patentability when combined with claims 27 and 32. 

For at least the above reasons, Applicants submit that claims 27-35 are not anticipated by 
Matsubara et al. Reconsideration and withdrawal of this rejection are, therefore, respectfully 
requested. 

The Examiner also rejected claims 27-28, 30-33, and 36^4 under 35 U.S.C. § 102(b) as 
being anticipated by Kuroiwa et al. (U.S. Patent No. 6,239,460). 

Applicants traverse this rejection and submit that claims 27-28, 30-33 7 and 36-44 are not 
anticipated by Kuroiwa el al. because such document does not teach each and every element of 
claims 27-28, 30-33, and 36-44. 

For example, claims 27 and 32 each recite a chemical vapor codeposited diffusion barrier 
layer that is formed of RuSi x; , where x is in the range of about 0.01 to about 10, In contrast to 
claims 27 and 32, Kuroiwa et al. teaches a capacitor that includes a metal electrode 130 
deposited on the top surface of a plug 1 11. See Kuroiwa et al, column 12 7 lines 26-29. In the 
embodiment of Kuroiwa et al relied upon by the Examiner, a ruthenium silicidc layer is formed 
by either sputtering or chemical vapor depositing a ruthenium layer on an already formed silicon 
plug 111. See Kuroiwa ct al., column 12, lines 35-36 and column 13 7 lines 7-1 8. Then a quick 
heat treatment is performed so that a portion of the metal electrode 1 30 is formed into a 
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ruthenium silicide layer 132. This teaching of Kuroiwa et al. is in direct contrast to that 
described in amended claims 27 and 32 where the RuSi x is codeposited, Le„ the RuSi x is 
deposited by CVD using a ruthenium precursor and a silicon precursor. 

One skilled in the art would understand that a codeposited RuSi x layer exhibits many 
differences over a ruthenium silicide layer formed by silicidation as taught by Kuroiwa ct al. For 
example, a CVD codeposited RuSi x layer may include a more uniform distribution of silicon 
throughout the layer, whereas a silicidaled ruthenium silicide layer may exhibit a gradient of 
silicon content from the ruthenium/silicon interface to Ihe opposite surface of the ruthenium 
layer. Further, a silicidated ruthenium silicide layer may include uneven island formations of 
silicide instead of a more uniform RuSi x formed by CVD codeposition. 

Further, for example, claim 36 recites an interconnect that includes a chemical vapor 
deposited diffusion barrier layer. An interconnect may include, for example, conductive layers 
in contact holes, vias ? etc. See Specification, page 1, lines 13-14. In contrast to claim 36 ? the 
embodiment of Kuroiwa et al, relied upon by the Examiner teaches a capacitor structure. See, 
e.g., Office Action, page 2 ("Regarding claims 32, 33 and 36-44, Kuroiwa shows (see, for 
example, FIG. 10) a capacitor structure comprising metal electrode (first electrode) 130, 
capacitor dielectric 1 1 5 and upper electrode (second electrode) 116."). In other words, Kuroiwa 
et al. does not teach an interconnect that includes a chemical vapor deposited diffusion barrier 
layer. 

Claims 28, 30-31, 33, and 37-44 each depend, either directly or ultimately, from one of 
claims 27, 32, and 36. As such, claims 28, 30-3 1 , 33, and 37-44 are not anticipated by Kuroiwa 
et al. for the same reasons as presented above for claims 27, 32, and 36. In addition, claims 28, 
30-31, 33, and 37-44 each recite additional elements that further support patentability when 
combined with claims 27, 32, and 36. 

For at least the above reasons, Applicants submit that claims 27-28, 30-33, and 36-44 are 
not anticipated by Kuroiwa ct al. Reconsideration and withdrawal of this rejection are, therefore, 
respectfully requested. 
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Summary 

II is respectfully submitted that the pending claims arc in condition for allowance and 
notification to that effect is respectfully requested. The Examiner is invited to contact 
Applicants' Representatives, at the below-listed telephone number, if it is believed that 
prosecution of this application may be assisted thereby. 



Date 



Respectfully submitted for 
Micron Technology, Inc. 

By 

Mueting, Raasch & Gebhardt, P.A. 
P.O. Box 581415 
Minneapolis, MN 55458-1415 
Phone: (612)305-1220 
Facsimile: (612) 305-1228 
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Mark J. Gebhardt 

Reg. No. 35,518 
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CERTIFICATE UNDER 37 C.F.R. S 1.8 : 

The undersigned hereby certifies That this paper is being transmitted by facsimile in accordance with 37 C.F.R. 
§ 1 .6(d) to the Patent and Trademark Office, addressed Jp Assistant Cornmissioner for Patents, Washington, D-C- 
2023 1 , on this j2. day of September. 2002, at { Q f>f+TL (Central Time). 
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Amendments lo the following are indicated by underlining what has been added and 
bracketing what has been deleted. 

In the Claims 

For convenience, all pending claims are shown below. 

27. (Thrice Amended) A semiconductor device structure, the structure comprising: 
a substrate assembly including a surface; and 

a chemical vapor [dcpositcdj codcposited diffusion barrier layer over at least a portion of 
the surface, wherein the diffusion barrier layer is formed of RuSi x » where x is in the range of 
about 0.01 to about 10. 

28. The structure of claim 27, wherein x is in the range or about 1 to about 3. 

29. The structure of claim 28 7 wherein x is about 2.0. 

30. The structure of claim 27 \ wherein the at least a portion of the surface is a silicon 
containing surface and further wherein the structure includes one or more additional conductive 
layers over the diffusion barrier layer formed of at least one of a metal and a conductive metal 
oxide. 

3 1 . The structure of claim 30, wherein the one or more conductive layers are formed from 
materials selected from the group of Ru0 2 , RhO>, Mo0 2 , Ir0 2? Ru, Rh, Pd ? Pi, and Ir. 

32. (Thrice Amended) A capacitor structure comprising: 
a first electrode; 

a high dielectric material on at least a portion of Lhe first electrode; and 
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a second electrode on the dielectric material, wherein at least one of the first and second 
electrode comprises a chemical vapor rdeposiiedl codenosited diffusion barrier layer formed of 
RuSi x , where x is in the range of about 0.01 to about 10. 

33. The structure of claim 32, wherein x is in the Tange of about 1 to about 3. 

34. The structure of claim 32, wherein the first electrode comprises a diffusion barrier layer, 
wherein the diffusion barrier layer of the first electrode is formed on al least a portion of a 
silicon containing region, and further wherein the first electrode comprises one or more 
additional conductive layers formed over the diffusion barrier layer, the one or more additional 
conductive layers formed of at least one of a metal and a conductive metal oxide. 

35. The structure of claim 34, wherein the one or more additional conductive layers are 
formed from materials selected from the group of Ru0 2? Rh0 2 , Mo0 2 , Ir0 2 , Ru, Pt, and Ir. 

36. (Thrice Amended) [A]An integrated circuit structure comprising: 

a substrate assembly including at least one active device and a silicon containing region; 

and 

an interconnect formed relative to the at least one active device and the silicon containing 



region, the interconnect including a chemical vapor deposited diffusion barrier layer on at least a 
portion of the silicon containing region, wherein the diffusion barrier layer is fanned of RuSi x , 
where x is in the range of about 0.0 1 to about 10. 

37. The structure of claim 36, wherein x is in the range of about 1 to about 3. 

38. The structure of claim 36, further comprising a conductive contact material formed 
relative to the diffusion barrier layer. 
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39. The structure of claim 27, wherein the surface of the substrate assembly deiines an 
opening, where the diffusion barrier layer is on the surface defining the opening. 

40. The structure of claim 39 t wherein the opening has an aspect ratio greater than about 1 . 

41 . The capacitor structure of claim 32, wherein the capacitor structure includes a surface 
defining an opening, and wherein the first electrode comprises a diffusion barrier layer formed 
on the surface defining the opening. 

42. The capacitor structure of claim 41 9 wherein the opening has an aspect ratio greater than 
about J . 

43. The capacitor structure of claim 42, wherein the opening has au aspect ratio greater than 
about 1 . 

44. The capacitor structure of claim 43, wherein the diffusion barrier layer comprises a 
conformal layer of uniform thickness within the opening. 



Received From < 6123051228 > at 9118102 2:09:06 PM [Eastern Daylight Time] 



